3095


NONINVASIVE DETECTION OF CORONARY VASOMOTOR DYSFUNCTION: AN INDEX OF PRE-CLINICAL ATHEROSCLEROSIS
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Functional alterations precede the development of structural changes of the coronary circulation in coronary atherosclerosis and are associated with altered responses of coronary flow to pharmacological stimulation. In coronary arteries free of angiographic disease or with only mildly irregular luminal surfaces but without flow limiting stenosis in patients with coronary risk factors, increases in coronary blood flow in response to intra-coronary administration of vascular smooth muscle dilating agents were noted to be fully preserved while responses to acetyl-choline stimulation of endothelial cells were markedly diminished. Flow responses to sympathetic stimulation by cold pressor testing, thought to depend on endothelial function, were similarly attenuated or were even absent or paradoxical. Characterization of coronary circulatory function in these studies required invasive assay techniques including quantitative angiography and intra-coronary flow velocity probe measurements. However, comparable information on coronary circulatory function can now be obtained non-invasively through measurements of regional myocardial blood flow with Positron Emission Tomography (PET). Early studies with PET reported significantly reduced adenosine or dipyridamole stimulated hyperemic myocardial blood flow in patients with hypercholesterolemia but without angiographic coronary artery disease. Such attenuation of hyperemic blood flows was found to be largely reversible through risk factor modification including cardiovascular conditioning and pharmacological lipid lowering. Four to six month treatment with HMG-CoA reductase inhibitors for example have been shown to improve adenosine or dipyridamole stimulated hyperemic blood flows by 20 to 30%. However, not all coronary risk factors are associated with such reductions in the total vasodilator capacity. For example, hyperemic myocardial blood flows and myocardial flow reserves were found to be normal in long-term smokes and in individuals with insulin resistance. In these individuals however, responses of myocardial blood flow to cold pressor testing were reduced, absent or even paradoxical. Of interest, intravenous L-arginine in the long-term smokers restored the flow response to normal. In insulin resistant individuals, three months of treatment with TZD insulin sensitizers similarly restored the flow response to cold pressor testing that however returned to pre-treatment levels once TZD treatment was discontinued. In conclusion, it is now possible to examine the coronary circulatory function non-invasively through measurements of myocardial blood flow. Responses to vascular smooth muscle dilating agents can provide information on the total coronary vasodilator capacity including vascular smooth muscle and endothelial function while altered responses to cold pressor testing appear to be predominantly dependent on endothelial function. This then might allow the identification of early, pre-clinical coronary artery disease and monitoring of beneficial effects of risk factor modification.


